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OXYGEN SENSING FOOLS JANUS
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GIGANTISM=PROTECTION
During Carboniferus
Oxygen content in 
the atmosphere
was Arond 28%
REJUVINATION
RECONSTRUCTION
WE NEED BASICALLY 3 INGREDIENTS
Trigger (deltas- Hif)
Target (Stem Cells)
Supporting environment
(Oxygenated tissue)

Shortly after the limb is
amputated, the epithelium
layer covers the exposed
limb bud, forming the wound
epithelium (WE). 
A group of stem cells
collects below this layer, 
forming the blastema. 
The WE signals the stem 
cells below it to rebuild the 
limb, recreating the limb
from the point of injury out 
towards the hand. 
The final regenerated limb is
indistinguishable from the 
original.
LESS STEM CELLS NEEDED THAN
FORESEEN

WHAT DOSE DO WE NEED…….ARE WE USING TOO
HIGH DOSES?
FISH AND MOUSE
THERAPEUTIC USE OF 
ENVIRONMENTAL
CHANGES
• Apart from some 
« sanatoria » and other 
plane fligths to cure 
pertussis.
• The real therapeutic use 
of environmental changes 
combined Oxygen and 
Pressure

LIFE WITHOUT BLOOD
BOEREMA 1960
« LIFE WITHOUT 
BLOOD »
BOEREMA 1960
Hyperbaric
oxygen.
20 m depth.
0,5 % 
hématocrit

EMPIRICAL USE, ADAPTATION 
OF WHAT WAS ALREADY USED
FOR DIVERS
Is empirism wrong?
WOULD A TOO LOW DOSE BE A PLACEBO?
THE PERFECT PROTOCOL
• One homogenous
sample measured
before and after
intervention
• The same sample being
mesured before and 
after the time needed
for the intervention but 
without it
• Time machine needed !!
PLACEBO
The term “placebo” comes from the 
St. Jerome’s Latin translation of the 
Bible in Psalm 114:9 Placebo Domino 
in regione vivorum: “I will please”. This 
reference was used in the offices for 
the dead and is related to liturgy that 
funnels by definition a number of 
feelings, sensibility, understanding 
and analysis. 
Fig 1. Rationale of the study.
Benedetti F, Dogue S (2015) Different Placebos, Different Mechanisms, Different Outcomes: Lessons for Clinical Trials. PLoS
ONE 10(11): e0140967. doi:10.1371/journal.pone.0140967
http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0140967
Fig 2. Experimental 
design.
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Fig 3. No-treatment group.
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Fig 4. Means (+SD) for all the measurements in the oxygen group.
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Fig 5. Means (+SD) for all the measurements in the aspirin group.
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Fig 6. Means (+SD) for all the measurements in the mixed group.
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Fig 8. Model that explains the 
findings of the present study.
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Eric Kandel – Aplysia Californica
IN A NUTSHELL
•Ritual is the clue, mixing placebos doesn’t
work (goes back to the origin of placebo)
•Physiotherapy sessions or Hyperbaric Oxygen
sessions are a «ritual» by essence.
• It appears that totally exclude placebo effect
is not feasible.
MISTAKE…….
IF VASCULARISATION IS STILL PRESENT AND 
EFFECTIVE
LOWER DOSES ARE OF INTEREST
NORMOBARIC OXYGEN 
& LYMPH DRAINAGE
Original Research




LASERFLOW SPECKLE DOPLLER

MANUAL LYMPHATIC DRAINAGE 
(LEDUC)
UPPER LIMD EDEMA 
TREATEMENT
CUTANEOUS PERFUSION NO EDEMA
(MICROVASCULARISATION)
PERFUSION LYMPHOEDEMA
(AXYLLARY LYMPHECTOMY)
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SPINAL CORD INJURY
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INTRODUCTION
• Erythropoietin (EPO) regulates RBC homeostasis but also known as 
antiapoptotic neuroprotective agent
• Polypeptid (cytokine) hormone (Bazan, 1990)
Production in renal proximal tubular cell, in 
response to tissue hypoxia (Goldwasser, 1957)
Normal plasma values : 5 - 25 mU/ml
Circadian rhythm: litterature discordances
(Wide 1989, Cahan 1992, Miller 1981, Cotes & Brozovic
1982, Klausen 1993)
POSSIBLE OTHER STIMULUS ?
•Serum EPO measurements in apnea divers after 3 dives to -
40 m (1999 Malta EUBS Meeting)
• [EPO] markedly elevated !
•Hypothesis: tissular pO2 variation as a stimulus for EPO 
production
Descent
Increase of alveolar 
pO2
Tissue hyperoxia -40m
0m
Ascent
Alveolar pO2 
decrease
Return to 
normoxia
-40m
0m
CONCEPT OF "RELATIVE 
HYPOXIA"
Tissue N2-O2 balance : increase in relative N2 content
"Trigger time": at least 45 minutes = sustained change
Normoxia
Hyperoxia
Normoxia
NORMOBARIC HYPEROXIA
2cc blood samples
-20°C freezing of plasma
RIA assay < 24hrs
HYPERBARIC HYPEROXIA
Belgian ARMY Hyperbaric Chamber
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HERE ARE THE ACTORS
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THE ABYSS PROJECT (PONZA ITALY)
Serum EPO levels after several days
at 9 m depth in water habitat
(The Abyss project) n = 6
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Revelli L, Vagnoni S, D'Amore A, Di Stasio E, Lombardi CP, Storti G, Proietti R, 
Balestra C & Ricerca BM. (2013). EPO modulation in a 14-days undersea
scuba dive. Int J Sports Med 34, 856-860.

Blood Gases
EPO
Blood gases
Blood Gases
EPO
Blood Gases
Blood gases
EPO
Blood Gases
EPO
Blood Gases
2 Hours
15 min 15 
min
T1
12 H
T2 T3T0
24 H 36 HArrival
ICU
100% O2
50% O2
CLINICAL APPLICATION : 
METHODS
Two radomized groups of patients target number n=24
Post cardiac surgery
No hypoxia allowed
No Haemoglobin levels drop 
EPO Level in Cardiac Patients
post O2 administration
(randomely assigned groups)
0 4 8 12 16 20 24 28 32 36
0
250
500
750
1000
50% oxygen n=9
100% oxygen n=10
p=0.0052
y=18.62x+85
r²=0.97
p=0.014
y=5.78x+102.8
r²=0.96
p=0.018
Post Oxygen session (hours)
%
 o
f 
c
o
n
tr
o
l 
v
a
lu
e
s




Stop of O2
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Restart of NOB
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PLOTTING THE 
2 PATIENTS 
DATA
Levels of Hb (g/dl) in two 
patients breathing 
oxygen. The first 100% 
O2 every other day with 
adjuvant drug therapy 
(Darbepoetin Alpha + IV 
iron) (Myelofibrosis), The 
second breathing 40% 
O2 3 times per week with 
no other erythroid 
stimulating agents 
(Chemotherapy).  

DECOMPRESSION ILLNESS
Hb Variation after 100% O2 breathing
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HYPOXIA = HYPEROXIA
Hb Variation after O2 breathing
(30 minutes every other day)
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Hb variation after different PO2 breathing
(30 min every other day)
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HUVEC CELLS 
CIMINO F, BALESTRA C, GERMONPRE P, DE BELS D, TILLMANS F, SAIJA A, SPECIALE A & VIRGILI
F. (2012). PULSED HIGH OXYGEN INDUCES A HYPOXIC-LIKE RESPONSE IN HUMAN UMBILICAL
ENDOTHELIAL CELLS (HUVECS) AND IN HUMANS. JOURNAL OF APPLIED PHYSIOLOGY.
INTERMITTENT OXYGEN
HYPOXIA-HYPEROXIA
Hb Variation after O2 breathing
(30 minutes every other day)
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ORTHOPAEDIC PATIENTS
• Traumatic orthopaedic patients (n=80)
• Followed after surgery for 7 days
• Mean age +/- 80
• Randomized in two groups
• 1 h/day Oxygen
• 1 h/day Air
• Blinded, no therapeutic change

TRANSFUSION RATE
Transfusion No transfusion Total
Oxygen 3 37 40
Air 14 26 40
Total 17 63 80
p = 0.019, two tailed Fischer’s exact test
•1,2 ± 0,7 RBC/patient Air 
•0,12 ± 0,44 RBC/patient O2
P<0.01
103
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Both Surgeons received
Congratulations From the 
Blood bank one year after the 
Experiment…….Guess Why??





NAC - I - O2
« Pluralitas non 
est ponenda sine 
necessitate »
Occham’s Razor
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ABDOMINAL ONCOLOGIC PATIENTS
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FRACTAL DIMENSION 
OF LEUKEMIC CELLS
AFTER HYPEROXIA
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DECOMPRESSION ILLNESS
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Parabolic flights
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NARCOSIS TEST
Are You Drunk ?
YES NO

THINGS CAN ALWAYS GO WRONG
EVEN WHIT FORESEEN EVENTS….


